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1533–3167/00Abdominal Aortic Aneurysm Repair in a Renal Transplant
Recipient: A Modified Pump-oxygenation Bypass Technique
to Reduce Hypotension and Myocardial Ischaemia
C.J. Callaghan,1* I.T. Munday,2 N.D. Casey,3 S.R. Large4 and M.E. Gaunt11Cambridge Vascular Unit, 2Department of Anaesthesia, Addenbrooke’s Hospital, 3Cambridge Perfusion
Services, and 4Department of Cardiothoracic Surgery, Papworth Hospital, Papworth Everard, Cambridge, UKImproving survival rates for renal transplant recipients (RTRs) mean that vascular surgeons will increasingly face repair of
an abdominal aortic aneurysm (AAA) in the presence of a transplanted kidney. We describe a technique to reduce potential
renal and myocardial ischaemia in a 74-year-old woman with a left iliac fossa renal transplant who underwent open AAA
repair with perfusion of the transplant and left lower limb with pump-oxygenation bypass. This was associated with reduced
blood pressure instability and biochemical derangement and no deterioration in renal function.Keywords: Abdominal aortic aneurysm; Renal transplant; Pump-oxygenation bypass; Myocardial ischaemia.Introduction
With increasing graft survival after kidney transplan-
tation, and high rates of cardiovascular risk factors in
renal transplant recipients (RTRs), vascular surgeons
will increasingly be faced with repairing abdominal
aortic aneurysms (AAAs) in this patient group. As
transplanted kidneys are more sensitive to ischaemia
than normal native kidneys, a variety of operative
techniques to minimise transplant ischaemia during
AAA repair have been described: endovascular
aneurysm repair1 (EVAR), extra-anatomic pulsatile
bypass (e.g. axillo-femoral bypass2), local hypother-
mia,3 and expeditious surgery with or without
modified anastomotic techniques.4,5 Only five cases
have been reported where pump-oxygenation (partial)
bypass was used.6–10 This report describes a modified
pump-oxygenation technique involving simultaneous
lower limb and transplanted kidney perfusion which
may reduce the risk of myocardial ischaemia and
metabolic derangement and maintain normal function
of the transplanted kidney in the perioperative period.ing author. Mr C.J. Callaghan, University Department
Addenbrooke’s Hospital, Box 202, Hills Road,
B2 2QQ, UK.
: cjc74@cam.ac.uk
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A 74-year-old, 52 kg woman, who had received a renal
transplant 16 years ago, was found to have an AAA on
routine examination. She had a serum creatinine of
63 mmol/l and CT scanning showed a 6.4 cm diameter
‘infrarenal’ AAA with aneurysmal common iliac
arteries. The renal transplant artery arose from the
left external iliac artery. EVAR was unsuitable due to a
highly angulated and calcified AAA neck.
Open repair was performed through a midline
abdominal incision with a vertical left groin incision.
The patient was fully heparinised and renal transplant
perfusion was optimised with mannitol, furosemide,
and a renal-dose dopamine infusion. The bypass
circuit consisted of a 20 Fr catheter in the right
common iliac vein, a 16 Fr catheter in the left femoral
artery, and a Cobe Duo oxygenator with a Medtronic
Biomedicus BP80 centrifugal non-pulsatile pump.
Clamps were placed above the aneurysm neck and
just proximal to the common iliac artery bifurcations
bilaterally. No clamp was placed distal to the left
femoral artery catheter. The kidney transplant and left
lower limb were normothermically perfused at 1.0–
1.4 l/min. The aneurysms were replaced withEJVES Extra 10, 120–121 (2005)
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121a bifurcated Dacron graft and the aortic cross-clamp
time was 48 min.
The right leg was re-perfused first. Mean arterial
blood pressure decreased from 70 to 55 mmHg but
returned to normal within two minutes. On re-
perfusion of the left leg and transplanted kidney no
reduction in mean arterial blood pressure was
observed. Serial blood gas analysis throughout the
perioperative period showed less metabolic derange-
ment than routine open AAA repair with the base
excess reading not less than K2.0 in the re-perfusion
period.
Bypass pipe removal was uncomplicated and the
arteriotomy and venotomy were closed primarily.
Heparinisation was reversed with protamine and
intraoperative blood loss was approximately 800 ml.
There was no significant bleeding and she required a
single unit of packed red blood cells. Urine output was
more than 30 ml/h throughout the procedure. There
was no ST segment elevation or depression on ECG at
any time in the perioperative period.
Her serum creatinine rose to a peak of 100 mmol/l
2 days post-operatively, but returned to pre-operative
levels the next day. Her post-operative course was
uneventful and she returned home 13 days later. Ten
months after the operation her serum creatinine is
91 mmol/l and the transplanted kidney is working
normally.Discussion
In RTRs with AAAs and suitable vascular anatomy,
EVAR is the first-choice repair technique, as aortic
cross-clamping is avoided and distal ischaemia occurs
only transiently as the aortic graft is deployed. In the
above case EVAR was not possible, and as the severely
calcified and angulated aortic neck made expeditious
surgery unsafe it was decided to employ a graft-
protection technique.
RTRs have a considerably higher prevalence of
ischaemic heart disease than the age-matched general
population.11 Therefore, techniques to reduce myocar-
dial stress during AAA repair, an operation associated
with a high rate of myocardial damage,12 are
particularly important. The use of pump-oxygenation
bypass enables perfusion of the transplanted kidney
with flow, pressure, and oxygenation control indepen-
dent of the patient’s cardiorespiratory systems. A
modified technique, with perfusion of the ipsilateral
lower limb, would be expected to reduce the formation
of vasodilator and negatively inotropic metabolitesthat can cause significant hypotension and subsequent
myocardial ischaemia on re-perfusion.
Disadvantages of pump-oxygenation bypass
include the need for additional equipment, expertise,
and full heparinisation. However, heparinisation was
easily reversed in the above patient, and blood loss
was acceptable. The risk of complement activation and
subsequent systemic inflammatory response syn-
drome is small due to the low flow bypass required.
Modern bypass circuits and devices have eradicated
the risk of air or platelet emboli present with older
machines.
Pump-oxygenation bypass is a safe technique that
enables control of physiological variables not offered
by other methods of renal protection. To our knowl-
edge this is the first report of lower limb perfusion
during AAA repair in a RTR. This modified technique
is expected to reduce the risk of myocardial damage in
this high-risk patient group.References
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